Knee pain - is the association with obesity mechanical or metabolic?  by Goulston, L.M. et al.
Table 1
Factors associated with PDQ score
Univariate model P-value Multivariate
model*
P-value
Effect size Effect size
HADS 1.04(1.01-1.08) 0.022 1.03(1.00-1.07) 0.054
Pain severity 1.10(1.05-1.15) <0.001 1.07(1.03-1.12) 0.002
Radiographic
OA(KL 2+)
1.08(0.90-1.32) 0.415 1.07(0.88-1.30) 0.500
Number of painful
joints
1.02(0.95-1.10) 0.618 1.00(0.92-1.07) 0.902
*Adjusted for age, BMI, analgesia and neuropathic medication use
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S256symptomatic knees. Included participants had a higher BMI and number of
other painful joints, were less likely to have ROA and more likely to use
analgesia, compared to those without knee pain. HADS did not differ
signiﬁcantly between the 2 groups.
Only 10/188 (5.3%) and 2/188 (1.1%) knees fulﬁlled the standard criteria for
possible and likely neuropathic pain respectively (Figure). However, few
knees were painful without any neuropathic features 8/188 (4.3%).
Univariate analysis demonstrated that both HADS and pain severity, but not
ROA or number of painful joints, were signiﬁcantly positively associated with
PDQ score. These associations persisted inmultivariate analysiswhen adjusted
for age, BMI and medication use. For each unit increase in HADS and pain
severity, PDQ increased by 4% (1%-8%) and 10% (5%-15%) respectively (Table 1).
Conclusions: Of those with self-reported knee pain from a community-
based cohort, few fulﬁlled the criteria for possible and likely neuropathic
pain using the standard PDQ thresholds. However, neuropathic features
were more common with both increasing severity of knee pain and also
measures of anxiety and depression. Evaluation for features of neuropathic
pain as well as mood should be considered in patients with knee pain and
may represent an important therapeutic target. Longitudinal studies are
needed to better understand the causal sequence.Ă
Subject-level logistic regression analysis using year 20 knee pain and per unit obesit
Obesity exposure Unadjusted model
OR (95%CI) P-value Pseudo R2 Su
Y8 weight (kg) 1.026 (1.013-1.040) <0.001 0.033 63
Y8 BMI (kg/m2) 1.061 (1.024-1.099) 0.001 0.024 63
Y8 body fat (%) 1.034 (1.013-1.056) 0.002 0.021 62
Y8 weight (kg)
Y8 body fat (%)
1.024 (1.005-1.044) 1.006
(0.977-1.036)
0.013 0.683 N/A 62506
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Purpose: Obesity is a main risk factor for knee osteoarthritis (KOA).
The growing prevalence of KOA is fuelled by the rising obesity
epidemic and an ageing population. Hypotheses explaining the
obesity - OA relationship presently fall into two categories: mechan-
ical and metabolic. Current literature in this area focuses on radio-
graphic KOA rather than knee pain, which is the dominant complaint
for symptomatic KOA. Mechanical and metabolic associations with
knee pain in a female community population were therefore
examined.
Methods: In 1989, 1003 women aged 43-65 years from a single
general practice in Chingford, UK were recruited to a longitudinal
population based cohort primarily to study osteoarthritis and osteo-
porosis. At the year 8 (Y8) clinic visit, 628 women had a whole body
dual-energy x-ray absorptiometry (DEXA) scan from which
percentage body fat (%BF) excluding the head was calculated by
dividing total fat mass (TFM) by total mass (TFM + total lean mass) x
100. Height was also measured in centimetres using a wall-mounted
stadiometer, body weight was measured in kilograms by electronic
scales and body mass index (BMI) was subsequently calculated. Knee
pain at Y8 and year 15 (Y15) was assessed by a self-administered
questionnaire using the question ‘Have you had knee pain in the last
month?’
Logistic regression, adjusted for Y8 age and knee pain, was used to describe
mechanical (Y8 weight and BMI) and metabolic (Y8 %BF) associations with
knee pain at Y15. Nagelkerke's R-squared (a pseudo R2 statistic) was used
to compare univariate logistic models, since the different units of
measurement make direct comparisons based on effect sizes difﬁcult to
justify.
Results: At Y8 women had a median age of 60 (inter-quartile range 55
- 66), a mean (SD) body weight of 69.1 kg (12.8), a mean BMI of
26.7 kg/m2 (4.7) and a mean %BF of 44.2% (7.8). At Y8, 30.3% of
women complained of knee pain, by Y15 this had increased to 45.6%.
Subject level univariate logistic regression shows all 3 obesity exposures to
be signiﬁcantly associated with Y15 knee pain in both crude and adjusted
models, with Y8 BMI having the greatest odds ratios (ORs).
However, compared to Y8 BMI and %BF, body weight explains the most
variation in both the crude and adjusted models with a greater pseudo R2
(0.033 and 0.174 respectively). When Y8 weight and %BF are combined,
weight continues to have the strongest association with Y15 knee pain in
both the crude (OR 1.024, 95% CI 1.005 - 1.044) and the adjusted model
(OR 1.019, 95% CI 0.999 - 1.040). Furthermore, the pseudo R2 statistic
suggests that the univariate model for weight has a better ﬁt than those for
BMI or %BF.
Conclusions: The association between obesity and knee pain appears to be
driven by weight more than measures of fat mass suggesting that the
association is more mechanical than metabolic.y exposure
Adjusted Y8 age & Y8
knee pain model
bjects(n) OR (95% CI) P-value Pseudo R2 Subjects (n)
2 1.019 (1.005-1.034) 0.007 0.174 615
2 1.041 (1.003 -1.081) 0.034 0.169 615
8 1.023 (1.000-1.046) 0.046 0.167 617
6 1.019 (0.999-1.040)
1.001 (0.969-1.033)
0.0650.964 N/A 615
